Purpose To document public awareness and knowledge of glaucoma. Patients and methods The study used health knowledge questionnaires. (a) A short, structured telephone interview was performed with a nationally representative sample of 1009 people. (b) A more detailed questionnaire was administered in two contrasting regions by telephone (500 interviews from the Isle of Wight and 226 interviews from Ealing) or face to face (300 interviews from Ealing). Results Between 71 and 93% of those interviewed by telephone reported having heard of glaucoma, compared with only 23% of those interviewed face to face in Ealing. Of those who reported having heard of glaucoma, over 80% had at least some knowledge about the disease. Conclusion This is the first study of public awareness of glaucoma across the UK. We found a relatively high level of awareness and knowledge of glaucoma in the general UK population, but identified at least one pocket of poor knowledge in a specific subpopulation.
Introduction
Estimates suggest that glaucoma affects some 67 million people worldwide, 1 and it is one of the major causes of preventable blindness in the UK. 2 Owing to its slow progression, individuals do not notice any problems in the early stages of the disease. In developed countries, only half of all glaucoma sufferers are diagnosed and receiving treatment at any given time. 3, 4 In the UK, over 95% of referrals for suspected glaucoma are by high street optometrists among individuals attending for refraction. 5 Not infrequently, patients are blind or severely handicapped by the time of referral. Grant and Burke 6 estimated that one-third of the patients who were blind from glaucoma had become so before they sought medical attention. This finding is consistent with other studies. 7, 8 Unfortunately, once damage has occurred to the optic nerve, it cannot be reversed; so early detection and treatment of the disease are important to preserve vision. 6, 9 It has been suggested that the phenomenon of late diagnosis could be due, in part, to low public awareness of glaucoma. Several studies outside the UK 10, 11 have reported poor knowledge of glaucoma (having heard of glaucoma and knowledge about glaucoma).
To date, public awareness and knowledge of glaucoma in the UK have not been investigated. This study aimed to address this gap.
Materials and methods
The study comprised of two components. In the first component, detailed interviews were performed with 500 individuals in the Isle of Wight and 526 individuals in Ealing. The interviews in the Isle of Wight and 226 interviews in Ealing were done by telephone. Studies in other areas including breast and ovarian cancer 12 and sexual behaviour 13, 14 have used this method successfully. In some cases, it has been found that a telephone interview is more suitable because the remoteness between the interviewer and respondent can encourage greater honesty. 15, 16 However, it was noted that the telephone interview procedure in Ealing yielded very few respondents from ethnic minorities despite the availability of Hindi-speaking interviewers. To access ethnic minorities in Ealing, 300 face-toface interviews were performed in individuals' homes and places of worship in their normal spoken language (Hindi, Gujarati or Punjabi).
For the telephone interviews, a sample of landline telephone numbers was supplied by Survey Sampling Incorporated using their Equal Probability of Selection Method (EPSEM). The EPSEM database has been created from Oftel data, using the basic 'building blocks' from which BT and all telephone providers generate telephone numbers. This means that all numbers have an equal probability of selection, and ex-directory and cable telephone numbers are included.
The face-to-face interviewees were identified by the interviewer attending all places of worship. These are located all around the borough and were a good place to reach our target population. Participants were also selected by knocking on peoples' doors in streets that had been selected before the interviews took place to ensure the whole area was covered.
All methods used quota sampling by age group and all participants reported being resident within the study area.
In the light of the findings from the Isle and Wight and Ealing, we then performed a national telephone survey of 1009 individuals in English using the same random telephone dialling methods.
In addition to the questions to determine social class grading (NSEC), two questions were asked:
1. Have you heard of glaucoma? 2. What do you think glaucoma is? Just tell me in your own words.
Questionnaire
The questionnaire was designed in conjunction with British Marketing Research Bureau (BMRB), specialists in the field, and in liaison with researchers with experience in the area of glaucoma health knowledge. 10, 17 Two agencies (BMRB and Ethnic Media Focus) carried out the interviews. Care was taken in the wording of questions to avoid leading questions and in their ordering to avoid questions, which could inform subsequent responses. The questionnaire was piloted and modified in the light of that experience. Interviews carried out in languages other than English used 'local' terms for glaucoma where appropriate. The same questionnaire with a standard introduction was used for all interviews excluding the national sample. The questionnaire started with general health questions that included eye-specific topics (eg medical checks in last 12 months, diseases heard of). Open questions on glaucoma and cataract were then followed by more detailed questions. Glaucoma knowledge was assessed by 14 true/false questions. The national sample was an omnibus survey carried out by the BMRB, which was standardised.
The open responses were 'scored', being awarded þ 1 for a correct point concerning the disease and À1 for an incorrect point concerning the disease. Individuals with a score below 1 were classified as having no knowledge, those with a score of 1 were classified as having minimal knowledge and those with a score 41 as having some knowledge. An example of a correct answer would be 'build up of pressure in the eye', 'can lead to blindness' or 'can be treated with eye drops'. Incorrect responses include 'something to do with your blood', 'to do with poor diet' or 'cannot be treated'.
This study had ethical approval from Moorfields Eye Hospital Ethical Committee, Isle of Wight, Portsmouth and South East Hampshire Health Authority Ethical committee and Ealing Ethical committee.
Results
A total of 2071 interviews were completed. For the telephone interviews, we had 2.5 refusals for every acceptance compared with 2.3 refusals for every face-toface interview. The demographic and socio-economic characteristics of four samples are shown in Table 1 . There were similar numbers of male and females. The national sample included individuals aged o35 years, but did not include anyone in the 'routine', 'semi-routine' or unemployed groups.
Of the 2071 individuals interviewed, 1531 (74%) reported having heard of glaucoma. The most striking observation with respect to these responses was the major difference in the proportion having heard of glaucoma between the Ealing face-to-face interviews (23%) and the other groups (78% or greater) ( Table 1) . Eleven regions were sampled in the national sample. The proportion who had heard of glaucoma between regions ranged from 71 to 86% (w 2 ¼ 25.8 P ¼ 0.17). In unadjusted analyses, females (P ¼ 0.001) aged over 34 years (P ¼ 0.02) and higher social class (Po0.001) were all associated with an increased probability of having heard of glaucoma.
Validity
In the detailed interviews, those who reported having never heard of glaucoma or cataract were asked a second time if they were sure. Concordance of responses was 96% for glaucoma and 94% for cataract. The amount of knowledge professed in seven individuals who only answered positively for having heard of glaucoma on the second asking was very low suggesting good repeatability. The validity of responses is supported by the fact that none of the 120 who said they had only heard of the name glaucoma gave a response in the section, in which they were asked to describe it. A similar finding was true for cataract. A logistic regression model was then constructed with 'heard of glaucoma' as the outcome ( Table 2) . The results are consistent with those of the crude analysis presented in Table 1 .
Respondent's knowledge of glaucoma was assessed in two ways. First, those interviewed were asked how much they considered they knew about glaucoma.
Second, an open-ended question was asked 'What do you think glaucoma is? Just tell me in your own words'. Not all those who reported having heard of glaucoma responded to this question (1362/1531 (89%)). Of those who responded, 86% gave an answer that included some reference to the eye. Table 3 shows the results of these two assessments.
Discussion
The first major finding of this study is that more people have heard of glaucoma than suggested by patient and professional perceptions.
18-20 However, we found much lower awareness in the face-to-face interviews in an ethnic minority population. One possible explanation for our findings is that the telephone sampling procedure resulted in bias towards a more aware population. Although the low response rate (about one-third) provides substantial scope for selection bias, it is not lower than that reported for other telephone surveys. 21 In addition, our results agree with other studies in developed countries. 10, 11, 17, 22 It could be that the difference in awareness of glaucoma between the face-to-face interviewees and the telephone interviewees does not simply show selection bias in the two different recruitment methods, but could reflect an underlying difference. This is supported by the fact that other studies in developed countries using faceto-face interviews had similar results to those found in our telephone sample. In addition to a large proportion having heard of glaucoma, over 80% of those who had heard of the disease reported some knowledge about it. This profession of knowledge was supported by the proportion of people who showed correct knowledge in response to the open-ended question.
The low level of awareness in the face-to-face interviews in Ealing is important in highlighting a potential deficiency of random telephone interviews. In Ealing, the telephone sampling method found the same level of awareness of glaucoma as the national sample (78%). The face-to-face interviews found 23% awareness. It can be hypothesized that the telephone is more likely to be answered by an English-speaking member of the family who is more informed, or not answered at all. This result is important for the interpretation of other studies, in which sampling was undertaken by random digit dialling. Ethnic or other minorities may not be properly represented. This phenomenon has not been reported earlier. 23, 24 In Ealing, it was in the Indian population in which we observed a low awareness of glaucoma. Although faceto-face interviewers used colloquial terms for the word glaucoma for clarity when required, it is possible that this reflects the issues of translation rather than poor understanding of glaucoma. However, we think that this is unlikely, as in the same questionnaire participants were asked if they had heard of cataract, to which 99% of the population answered yes and diabetic retinopathy, of which 72% had heard.
The areas of low awareness are a concern, and in the case of the ethnic minorities in Ealing, we are addressing this with public health campaign to see if awareness about glaucoma can be improved. Interestingly, those that were aware of glaucoma in this subgroup had a high degree of knowledge of glaucoma.
The higher level of awareness contrasts with the findings from other countries, 10, 22 and from the earlier qualitative studies. 18, 20 This observation argues against a lack of awareness being the main reason why only 50% of glaucoma cases have been diagnosed at any one time.
Awareness of glaucoma was slightly higher among females than males (77 vs 71%). This finding is consistent with other studies. 10, 25 Awareness was lower among those aged o35 years. The work of Michielutte et al 25 also found younger people to be less knowledgeable.
People from higher social class were more aware, although there is a bias in the national sample; no individuals from semi-routine, routine or unemployed were sampled. This is likely to mean that we have a slight over estimate of numbers who have heard of glaucoma in the national sample. However, the results from the other telephone interviews include these grades and show similar proportions having heard of glaucoma. The Whitehall study 26 found that lower social classes had a higher incidence of disease and discussed aspects, such as lifestyle, environmental and occupational exposures, including the psychosocial to consider as factors contributing to this. If we assume that awareness leads to an increased chance of diagnosis, then it is more likely for the lower social classes to be undiagnosed in the community going blind from the disease. This is consistent with Fraser et al, 27 who have shown that people in lower social classes are more at risk of going blind from glaucoma because of late presentation.
Conclusions
It appears that it would be wrong to assume that people in the UK have not heard of glaucoma. Among those responding to our study, not only had the majority of older people heard of the disease, but they also had a degree of knowledge about the disease. Why then are only 50% of glaucoma suffers diagnosed and receiving therapy? The RNIB have reported one of the barriers to eyes tests in older people to be lack of awareness. 28 In the light of our findings, this requires further investigation. This is the first study of public health knowledge of glaucoma across the UK. This study observed a higher than anticipated level of awareness and knowledge of glaucoma and highlighted a limitation of a telephone survey approach. In our case, a telephone survey missed a pocket of low awareness.
